Abstract Maintaining quality of life (QOL) is one of the important aims of cancer treatment. Quality of life of a cancer patient is affected by various factors, which may be disease related, patient related, or treatment related. To study changes in health-related quality of life (HRQOL) brought about by treatment of rectal cancer and factors affecting the changes using Malayalam translation of FACT-C (Functional Assessment of Cancer Therapy-Colorectal) Questionnaire. Also to detect the minimally important clinical changes (MICC) in health-related quality of life of patients with carcinoma rectum, who have undergone surgery. Forty-five patients diagnosed with carcinoma rectum, who have undergone curative surgery, were studied. HRQOL was assessed at baseline 2 weeks after surgery and 3 months after surgery. The changes in scores were correlated with various demographic factors like age, sex, marital status, number of children, number of married children, and education and occupation of the patient and spouse. Also the treatment-related factors like presence of stoma, presence of morbidity, previous treatment, stage of disease, and administration of chemotherapy before and after surgery were correlated. All the subscales of FACT-C tool, except emotional well-being, were significantly reduced 2 weeks after surgery and increased slightly above pretreatment level 3 months after surgery. The Chronbach α values were 0.88, 0.89 and 0.86 on three occasions, respectively, establishing internal validity of the test. Baseline HRQOL scores were better in males compared to females. Among the various subscales, the drops in SWB, FWB, FACT-G, total Score and TOI were significant (P<.05).There were no significant differences in scores between patients who have undergone open surgery and minimally invasive surgery or patients who had permanent colostomy versus no colostomy. The HRQOL scores after surgery reduced 2 weeks after surgery and improved above pre-surgical levels 3 months after surgery. The approach of surgery (minimally invasive versus open) or presence or absence of permanent colostomy didn't make any significant change in HRQOL. But since the sample size of the study was small, we need further larger studies to arrive at definite conclusions.
Introduction
According to Globocan 2008, out of 12.7 million cancers occurring annually, 1.23 million (9.7 %) were colorectal cancers. Colorectal cancer is the third most common cancer in men (663 000 new cases annually, 10.0 % of the total annual cancer incidence) and the second in women (571 000 cases, 9.4 % of the total) worldwide [9] . Even though the incidence rates in developing countries like India are less compared to western countries, the rates are increasing year after year. Surgery is one of the most important treatment modalities of rectal cancer. As other modalities, surgery is associated with drop in HRQOL. The reasons, in general, are post-operative pain, anxiety, hospital stay, etc. The more specific reasons for the drop in HRQOL in rectal cancer treatment are thought to be formation of stoma (permanent or temporary) and damage to autonomic nerves of pelvis with the resultant problems in defecation, urination, and sexual activity. In rectal cancer the tri-modality therapy, comprising surgery, chemotherapy and radiotherapy, contributes to the damage to the neural plexus [7, 12] . In ultra-low anterior resection, which is done for very low lying rectal cancers, damage or weakness of rectal sphincter also contributes to the poor continence thus leading to drop in QOL. We now know that it is very important to preserve the QOL of the patients undergoing treatment of cancer. To achieve this, changes should be objectively quantified and recorded during the course of treatment; but unfortunately, unlike clinical parameters of effectiveness of cancer cure (like recurrence rates and survival), QOL is not routinely measured frequently and accurately. A variety of tools is available to measure changes in QOL: EORTC QOL Questionnaire, FACT QOL Questionnaire, Short forms 36, etc. FACT-C [16] is a part of FACIT ((Functional Assessment of Chronic Illness Therapy) measurement system, which is a collection of QOL questionnaires. FACT Questionnaires are one of the most important clinically validated tools available today to assess the QOL of colorectal cancer patients. The FACT questionnaires have both general tools and disease-specific tools for various diseases. FACT-C is the questionnaire used for colorectal cancer. This has been translated and validated in local language Malayalam with the concurrence of FACIT group [4] . In our validation study we have confirmed the reliability of the questionnaire. Fact-C Version 4 is a 36 item quality of life questionnaire with five subscales: Physical wellbeing (PWB), Social well-being (SWB), Functional wellbeing (FBW), Emotional Well-being (EWB) and Colorectal Cancer Specific additional concerns (CCS). EWB has six and all remaining (PWB, SWB, FWB, and CCS) has seven parameters. PWB, SWB, EWB and FWB scales were added to get FACT-G score, which had 27 items. FACT-G and CCS scores were added to get FACT-C score, which is having 34 items. Similarly Trial Outcome Index [TOI] (21 items) score obtained after adding up PWB, FWB and CCS scores. Participants responded how they felt during last 1 week on a scale 0 (not at all) to 4 (very much). These scores are added together using a special scoring manual so that each domain is summed up to provide an overall quality of life score. The total scores can vary from 0 to 136. Higher the score, better the quality of life. Each domain except emotional well-being has a maximum score of 28.
Methods
Forty-five patients with rectal cancer were prospectively followed up, and HRQOL was assessed at baseline (prior to surgery) 2 weeks after surgery and 3 months after surgery. All these patients had biopsy-proven operable rectal cancers, were aged 18 and more, and were able to read and speak Malayalam, the local language. The patients who were unwilling to participate and too ill to fill up the questionnaires were excluded. The study was approved by Institutional Review Board and Human Ethics Committee of the institute.
HRQOL data were prospectively collected by interviewer. The questionnaires used were FACT-C, which was translated to Malayalam and validated. The translation process was forward-backward-forward technique as stipulated by the Center on Outcomes, Research, and Education (CORE) [16] . The interviewer also collected demographic information and information about disease and its treatment. Demographic (Table 2) .
Statistical Analysis
FACT-C subscores were determined by converting the original values to a range of 0 (worst QOL) to 136 (best QOL). For the internal consistency test, Cronbach's Alpha, was used to test the instrument reliability. The reliability of each scale (i.e. internal consistency) was assessed by Cronbach's alpha coefficient [6] . A value of 0.70 or greater was considered as acceptable for group comparison [14] . QOL scores were expressed as mean and standard deviation. Descriptive statistics were used to summarize the data.
Since measurements of QOL made repeatedly on the same patients, we conducted repeated measures analysis of variance (ANOVA) over time using data from both the initial response (baseline) and follow-up surveys to assess the significance of change over time in QOL scores. Post-hoc pairwise comparisons with Bonferroni correction were performed for each subscale across the three time points (baseline, 2 weeks, and 3 months). When there are only two groups, independent sample t test was used. (eg. Laprascopy and open surgery). Both group-by-time interaction effects and between-subjects and within-subjects effects were assessed. The threshold for statistical significance after analysis was considered to be at p<0.05. For the data analysis, software Statistical Package for Social Science (SPSS11.5 for Windows) was used. Minimally important clinical difference (MID) was calculated by distribution based method. Standard deviations of FACT-C scores were divided by 3 and 2 and established 1/3 and 1/2 SD estimates. The Standard Error of Mean (SEM )for the FACT-C scores were calculated using the following formula: SEM=σ x √1-relx where σ x=the SD of the scale or subscale and relx=the reliability of the scale or subscale (internal consistency) [18] .
Result
Forty-five patients were included in the study. There were 25 males and 20 females. Mean age of the study group was Abbreviations: PWB, physical well-being; SWB, social well-being; FBW, functional well-being; EWB, emotional well-being; and CCS, colorectal cancer specific; FACT-C, Functional Assessment of Cancer TherapyColorectal; FACT-G, Functional Assessment of Cancer Therapy -General; TOI, Trial Outcome index. (Table 3) . The demographic, disease-related and treatment-related factors were given in Tables 1 and 2 , respectively. At 2 weeks, global score and all subscales dipped, except EMB which was better after surgery, though not statistically significant (p= 0.09) showing a fall in HRQOL (Figs. 1, 2, 3 , 4, 5, 6, 7 and 8). Among the various subscales, the drops in SWB, FACT-G, total Score and TOI were significant (P<.02) ( Table 4) .
Among the 45 patients, five had some or other perioperative morbidity (two had anastomotic leaks and three had pneumonia). However, there were no correlation between morbidity and change in HRQOL. Out of 45 patients, 27 (60 %) had permanent stoma following abdomino-perineal resection. All the patients had undergone preoperative chemo radiotherapy. After chemo radiation, the stage groups were stage 0 for one, stage 1 for four, stage 2 for 13 and stage 3 for 27. All but one patient received post-operative chemotherapy.
Changes in QOL scores were analysed with independent sample t-tests to know whether demographic factors like age, gender, marital status, education of the patient, education of spouse, number of children, number of married children, approach of surgical procedures (minimally invasive versus open) or presence or absence of stoma were associated with changes in scores of QOL. When independent sample T test was done on FACT subscales, men had better baseline QOL in subscales of PWB, SWB, FACT-G and Total Score, but as far as changes in HRQOL is concerned, there were no significant differences in changes based on gender either at 2 weeks or at 3 months (Tables 5 and 6 ). Similarly the stage of disease has not affected the changes in QOL (Tables 5 and 6 ). When drop in HRQOL was compared in open and laparoscopic group, there was no significant difference but changes in FACT-G scores at 2 weeks were much worse in open group compared to laparoscopic group (p=.067), which was of near significance. Similarly the drop in scores of HRQOL was not much different in ostomates versus non ostomates either at 2 weeks or at 3 months. When the four factors( gender, stage, surgery, stoma) analysed with ANOVA for the 45 patients who completed 3 months of assessment, none was significant in influencing the QOL outcome over time (i.e. there was no overall positive or negative trend in quality of lifescoresin the patient group). Minimally important clinical differences (MID) which were calculated by distribution based method is given in Table 7 .
Discussion
Maintenance of HRQOL is one of the important aims of treatment of cancer because cancer and it's treatment negatively affect it. Here we used Malayalam translation of FACT-C questionnaire, which was translated and validated by us. In the initial validation study of the questionnaire, we have found out that out of the four primary QOL domains the alpha values ranged from 0.82 to 0.92 indicating satisfactory internal consistency within each domain (5) .We used the questionnaire again and the validation is reconfirmed with acceptable chronbach-alpha values above 0.85. It is evident from our study that as a result of surgical treatment HRQOL scores drops down at 2 weeks and rises up after 3 months (Figs. 1, 2 , 3, 4, 5, 6, 7 and 8). In our study, even though most of the patients were receiving post-operative adjuvant chemotherapy at the time of third interview, the HRQOL sores were higher than baseline.
Rectal cancer and its treatment affect at least three different areas of functioning , Physical functioning (e.g., urgency to defecate/ urinate, frequent/irregular bowel movements, gas, faecal leakage, altered bowel and urinary habits etc.), social functioning (e.g., due to urgency and/or frequency of their bowel/urinary movements ), and sexual functioning (in men due to erectile dysfunction, failure of ejaculation, and incapability of orgasm and in females due to dyspareunia, diminished orgasm and less frequent intercourse). Moreover colorectal cancer patients who also have a colostomy are particularly at-risk for high levels of distress and suffer from the "double stigma" of cancer and colostomy. When both genders were compared males were having slightly better HRQOL scores at baseline. This may be due to gender bias existing in society and better copping mechanism of male gender at the time of diagnosis of cancer, but this difference was nullified later on after commencement of treatment. In most patients 2 weeks after surgery the scores dipped low, may be because of immediate post-operative fatigue and pain associated with surgery, but after 3 months scores were better than baseline, may be because of recovery and disease free status. Even after 2 weeks, though most scores dipped down, emotional wellbeing was better, which continued to increase at 3 months. This may be because of the enhanced confidence level brought about by surgical treatment. Similarly after 3 months after surgery social wellbeing scores were low, may be because failure of coping with the society after cancer treatment.
The minimally important difference (MID) has been defined as smallest change in patient reported outcome that is perceived as beneficial or that would lead the clinician to consider a change in treatment [3] . There are two methods to assess the MID, anchor-based and distribution based [18] . The MID by distribution based methods were calculated as 1/3rd or 1/2 Standard Deviation (SD), and 1 standard error of means (SEM). Here we calculated MID using distribution based method. This is given in Table 7 . The distribution based method was employed here because it is less samples dependent and it has greater generalizability. Wyrwich et al. suggested that SEM corresponds to anchor based approaches Abbreviations: PWB, physical well-being; SWB, social well-being; FBW, functional well-being; EWB, emotional well-being; and CCS, colorectal cancer specific; FACT-C, Functional Assessment of Cancer Therapy -Colorectal; FACT-G, Functional Assessment of Cancer Therapy -General; TOI, Trial Outcome index. a Bonferroni post hoc test significant atP < . 0 2 between patients in initial response and two weeks after surgery; b Bonferroni post hoc test significant at < . 0 2 between patients in two weeks after surgery and three months after Surgery. (15) . But we know that the benefit of laparoscopy was more evident in immediate postoperative period and this study evaluated HRQOL only during late post-operative period. This was a limitation of the study, which was rectified in our study. Similarly study by Sprangers et al. showed that there is significant reduction in HRQOL in patients who had undergone a sphincter saving procedure compared to procedures involving permanent stoma [15] . Even though it is believed that abdomino-perineal resection (APR) results in poor QOL, it is not substantiated by evidence. Though patients, after APR, had lower body image scores and reduction in sexual function in male patients, they had better scores of physical function, future perspective and global QOL. The meta-analysis by Cornish JA et al. showed that though sexual function and physical function scores were less with APR, global health scores were similar. Cognitive and emotional function scores were high in APR patients [5] . Smilarly In a study done recently, QOL in patients with permanent stoma and in those after colo-anal anastomosis (CAA) did not differ significantly. APR patients had worse sexual function, while most CAA patients had faecal incontinence and sometime obstructed defecation, with important impact on their QOL [8] . According to our study, the HRQOL scores after surgery reduced 2 weeks after surgery and improved to pre surgical levels 3 months after surgery. But due to a small sample size of the present study, what we can best say is that the approach of surgery (minimally invasive versus open) or presence or absence colostomy didn't make any significant changes in HRQOL. There was a trend for change in HRQOL with time, this may have been influenced by 
